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Introduction
Year 2012 will be a challenging year for the UK economy. Although weak signs of economic recovery are starting to appear in North America, the EU economy continues to feel the effects of the financial turmoil that started in 2008. In the UK, the government faces the complex challenge of reducing debt and the share of the public sector in the economy while simultaneously promoting growth in the private sector. This set of conditions emphasises the potential of entrepreneurship as a mechanism to both restore the balance between public and private sectors as well as kick-start economic growth. In this situation, therefore, it is timely and important to review the health of the entrepreneurial process in the UK and how it can be stimulated to contribute to future economic growth.
In this research summary, we provide a novel look into the entrepreneurial profile of the UK in an international context. We use a new method -the Global Entrepreneurship and Development Index GEDI [1] -to identify the entrepreneurial strengths and weaknesses of the UK economy, as well as to identify potential bottlenecks that hold back the performance of the UK relative to other advanced economies. We begin by providing an overview of the main findings.
The 2012 edition of the GEDI index uses mid-2010 data to compare the entrepreneurial profile of 79 countries. The 10 most entrepreneurial countries in the GEDI Index are shown in Table 1 and compared to the rankings of the previous year (i.e., 2009) [1] 1 . During this period, the drivers of productive entrepreneurship deteriorated across countries, as the financial turmoil progressed. On a scale of 0.0 to 1.0, the quality of the drivers of productive entrepreneurship receded from 0.67 to 0.60, about a 10% drop. Tellingly, this drop was larger in the developed countries than in the emerging countries, reflecting the deteriorating institutional conditions in the rich world. While the levels of necessity entrepreneurship increased during the recession, deteriorating institutional conditions meant that the global potential to produce productivity-enhancing entrepreneurs fell over the world. The economic downturn hurt productive entrepreneurship in most countries. The impact was uneven, however. Although the index reflecting the conditions for productive entrepreneurship in the United States fell by 6% from 0.64 to 0.60, this relatively mild drop meant that United States was 1 The Global Entrepreneurship and Development Index is a joint project between George Mason University, University of Pécs, and Imperial College Business School
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propelled into the first place in 2010 from 3 rd in 2009. The well-established entrepreneurial traditions and institutions thus enabled United States to hold up better during the economic downturn. The other countries in the top ten are Australia, Sweden, Canada, Switzerland, Iceland, Denmark, Belgium, the Netherlands and Taiwan.
In the United Kingdom, the conditions for productive entrepreneurship exhibited a mild deterioration during the period. This is in line with most other countries, and the ranking of the UK remained stable, at 14 th . UK shared this rank with Ireland, Finland, France, United Arab Emirates, Israel and Austria.
The GEDI Index is composed of 14 'pillars' that form three sub-indices: for Attitudes, Aspirations and Activities, respectively (see Appendix 2 for a description of the GEDI method). Together, the 14 pillars define the profile of a country's National System of Entrepreneurship. In the light of the GEDI Index, UK's weaknesses are found in Aspirations and Attitudes, and UK's strengths are found in Activities. We also find that UK's Aspirations and Attitudes appear to have suffered from the financial crisis than in other countries.
Looking at individual pillars, our analysis finds that the UK's weakest GEDI pillars in 2010 were: (1) Risk Capital; (2) Process Innovation and (3) High Growth. A closer analysis suggests that UK's performance in Risk Capital may have improved subsequently, however. UK's strongest GEDI pillars in 2010 were: (1) Opportunity Startup; (2) Competition and (3) NonFear of Failure.
A Penalty for Bottleneck analysis suggests that UK's National System of Entrepreneurship may be suffering more from bottlenecks than those of its peers. This suggests that UK may stand to gain more than peer countries if it alleviates its bottlenecks. An 'optimal' policy portfolio analysis suggests that, in the light of 2010 data, UK should prioritise Risk Capital, Process Innovation, High Growth, Product Innovation and Internationalisation when allocating its policy effort. Recent announcements by the UK Government of new policy initiatives are to be welcomed based on this analysis of the UK National System of Entrepreneurship. The policy initiatives are designed to provide greater access to finance for start-up and business growth, and they include the new Business Coaching for Growth (BCG) programme aimed at existing small businesses.
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The GEDI Approach to Measuring National Systems of Entrepreneurship
Measuring a country's entrepreneurial profile is not a straightforward endeavour. Even when looking at the phenomenon of entrepreneurship at the individual level, people disagree on, e.g., whether self-employment should be classified as 'entrepreneurship' and whether 'intrapreneurship' (a form of entrepreneurial action that may result in the creation of new corporate subsidiaries) qualifies as 'entrepreneurship'. At the national level, many more layers of complexity are added due to the inherent complexity of economic systems. This, however, has not prevented researchers from attempting to estimate the 'entrepreneurial character' of different national economies. We provide a brief review of existing approaches to measuring 'national entrepreneurship' in Appendix 2. Here, we provide a brief overview of the distinctive aspects of the GEDI approach.
Existing attempts to measure 'national entrepreneurship' tend to focus either at the level of the individual (use national averages of individual-level data to represent 'countries') or at the level of the country (e.g., describe a given country's policy framework to represent that country). Although both approaches have their merits, they fail to reflect the important point that country-level performance is produced by the interaction between individual actions and national contexts. Although entrepreneurial action is ultimately driven by individuals, the outcomes and impact of those actions are regulated by the context within which those actions are taken.
The GEDI method is designed to capture the dynamics of National Systems of Entrepreneurship [1, 2] . It is distinguished by other approaches by: (1) its contextualisation of individual-level data by weighting it with data describing broader institutional conditions that prevail in the country; (2) its use of 14 context-weighted measures of entrepreneurial Attitudes, Aspirations and Activities, which are further organised into three sub-indices; (3) its recognition that different pillars combine to produce system-level performance; and (4) its consequent recognition that national entrepreneurial performance may be held back by bottleneck factors -i.e., poorly-performing pillars that may constrain system performance (see Appendix 3 for a description of the Penalty for Bottleneck method).
The GEDI Index consists of a total of fourteen indicators of entrepreneurial attitudes, activities, and aspirations. Each of the indicators -or pillars, as we call them -is made up by national-level aggregates of individual data, weighted by data describing national institutional conditions. All of the individual-level data is derived from the Global Entrepreneurship Monitor (GEM) survey, as published in annual GEM executive reports. In the current edition of the GEDI index, 2010 GEM data is used, which was collected in May-June 2010. The descriptors of national institutional conditions are derived from different sources, including the World Bank, World Economic Forum, and the Heritage Foundation. The national aggregates of individual-level data are listed in Table 6 (page 26) [1, 2] . The data used as institutional weights are listed in Table 7 (page 27). Please also see Appendix 1 for description of the 14 pillars.
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GEDI Analysis of the UK Entrepreneurial Profile
UK Summary Statistics
Overall, the UK ranked 14 th globally out of 78 countries and 6 th in the EU in terms of its overall GEDI score in 2012. With this score, UK is behind the Nordic countries, Belgium, The Netherlands and Austria and on par with Ireland, Finland, France and Germany. In terms of overall performance, the EU benchmark for the UK is provided by Sweden and Denmark, which outperform the UK by 20-25%. See Table 1 . For summary of UK statistics, see Table 2 . Table 2 Summary of UK Statistics The UK's GEDI index score is 0.45 on a normalised scale from 0 to 1. The score of the leading country -the US -is 0.60. This means that UK's National System of Entrepreneurship was operating in 2010 at 45% 'efficiency' in the light of the GEDI index, as the UK could, in theory, obtain the score 1 if it were to post the best-in-class performance for all 14 index pillars. A more realistic portrayal could be to state that the UK's National System of Entrepreneurship operated, in the light of the GEDI index, at 75% efficiency relative to the US.
The UK performance difference relative to leading countries was mostly due to its relatively weak performance in Aspirations, and, to some degree, in Attitudes 6 -see Figure 1 . Figure 1 ). Whereas all but one UK institutional variables for the Aspirations sub-index ranked in the second quartile within the OECD, only one individual-level variable did the same. As a result, UK ranked in the 3 rd or 4 th quarter within the OECD for all Aspiration pillars. Thus, the relative weaknesses in the UK National System of Entrepreneurship appear to relate to Aspirations and Attitudes, and for both, the weaknesses appear to be mostly due to weaknesses in individual-level aspirations and attitudes. The good news is that UK performance was significantly better for institutional variables.
UK's entrepreneurial strengths are found squarely in the Activity domain. Globally, the UK ranked in the top quartile for each of the 8 . Thus, the low aspirations appear to spill over from the general population of nascent and new entrepreneurs to the population of opportunity-driven and technology-sector entrepreneurs. In Figure 2 , we compare UK's entrepreneurial profile against the US, France and Germany. This comparison shows that, overall, the profile of the US is stronger and more rounded than for European
7
That is, Total early-stage Entrepreneurial Activity (TEA). countries. For Aspirations, UK tended to lag behind all three countries in the light of GEDI data 9 . The biggest bottleneck for the UK performance appears to be in Risk Capital -although this bottleneck may have been subsequently alleviated to some degree (see below). The UK also lagged behind the three other countries in terms of Internationalisation, High Growth, and Product and Process Innovation. The UK's relative strong points are found in Opportunity Start-Ups, Technology Sector activity, in Non-fear of Failure, and, to some degree, in Start-up Skills perception, although all three European countries lagged significantly behind the US for this pillar. Note that GEDI pillars are computed as aggregates of individual-level data, as derived from GEM, weighted by data describing institutional conditions. Also, GEDI uses 2-year moving averages to smooth random fluctuations in the data. The trend charts offer a number of interesting observations. First, in the UK, the overall GEDI index value receded slightly since the onset of the on-going financial crisis in 2008, bringing about a convergence with the trends of France and Germany. Although the UK was pulling ahead of France and Germany in 2008, these countries caught up with the UK by 2010. In contrast, the US index value has shown itself to be surprisingly resistant to the economic downturn.
A closer examination reveals that the slight drop in the UK's overall GEDI index value is due to a significant extent a fall in Aspirations, and, to a smaller extent, a fall in Attitudes. Although most countries in the Figure Overall, the development trends exhibit different reactions across countries to the financial crisis, and the UK has experienced a sharper drop in Aspirations and Attitudes relative to its competitors. The reasons for this drop remain unclear, though. To shed more light on this question, we next examine UK trends for individual index pillars.
UK Trends -Index Pillars
Of the GEDI sub-indices for the UK, the Aspirations sub-index exhibited the sharpest decline post-2008, relative to other countries and the OECD average. Figure 4 shows the trends for the constituent pillars for the Aspirations sub-index. We can see that while the trend from 2008 to 2010 was at least mildly declining for all pillars, the drop from 2008 was sharpest for the Risk Capital pillar. This decline was driven by the decline in informal investment flows (i.e., the product of the prevalence rate of informal investors in the UK population multiplied by average amounts invested and weighted by the World Economic Forum assessment of Venture Capital availability in the UK). Note, however, that this trend is computed as a 2-year moving average, which likely masks an increase in the prevalence of informal investors in the UK population since 2009, as reported in the GEM UK country report [3] . It may thus be that this bottleneck has been subsequently alleviated, at least in part. For the UK Attitudes sub-index pillars, the picture is somewhat mixed (see Figure 5 ). There was a sharp drop in Opportunity Perception from 2009 to 2010, as one might expect. There was also a decline in Cultural Support for entrepreneurship. However, for Networking and Non-fear of Failure pillars, there appears to be a positive trend from 2008 to 2010 11 . One may speculate that the Networking pillar is driven by more people being forced to become self-employed or start new firms since 2008, but the trend for Non-fear of Failure appears to have started prior to the financial turmoil.
Figure 5
Trends in UK Attitudes Pillars
The UK Activity pillars exhibited similarly mixed trends (see Figure 6 ). There appears to be a clearly rising trend for Tech Sector start-up activity, which started already prior to 2008. There was also a rising trend in Opportunity Start-Ups, possibly due to more people being forced into selfemployment in the post-2008 economy 12 . Interestingly, the Quality of Human Resources pillar shows a U-curve trend which bottoms out in 2008. This trend could echo the trends reported by Moscarini and Postel-Vinay, who argued that the large firm sector inevitably outcompetes the start-up sector close to the peak of the economic cycle [4] . When the economy falls into recession, however, the large firm sector starts cutting jobs, and the start-up sector starts to gradually pick up the resulting slack. The bottoming-out trend exhibited by the Competition pillar could be partly driven by firm exits due to the economic downturn.
11
It is likely that the 2-year moving average used by GEDI partly masks the pick-up in these areas, as reported in the 2010 UK GEM report (Levie & Hart, 2011 ).
12
Note again that UK GEM data indicates an increase in necessity-driven start-up activity since 2010.
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Figure 6 Trends in UK Activities Pillars
Overall, thus, a closer inspection of the constituent pillars of the UK GEDI index highlights mixed reactions of different pillars to the economic downturn of 2008. Whereas the Aspirations pillars generally exhibit a decline, the picture is mixed for Attitudes and Activities. One may speculate that the Activities trends represent, in part, the general resilience of entrepreneurial activities during economic downturn and, in part, forced entries into self-employment due to job cuts in more established public-and private-sector organisations.
Penalty for Bottleneck: Sensitivity Analysis
The above comparisons have highlighted UK's relative strengths in Activities and relative weakness in Aspirations and Attitudes in the post-2008 economy. UK's biggest bottleneck during years 2008-2010 appeared to be in Risk Capital. But just how serious are these bottlenecks? And how much performance improvement can we expect, if we were to allocate our policy effort 'optimally', by addressing bottlenecks first? To address these questions, we next perform a sensitivity analysis by looking at how much the bottleneck factors of the UK's National System of Entrepreneurship penalised UK's overall entrepreneurial performance, as portrayed by the GEDI index, and how much UK can expect its performance to improve if it addresses its bottlenecks first.
First, we estimated how much of the UK's National System of Entrepreneurship suffered from bottlenecks relative to important competitors. We did this by computing how much UK's GEDI pillar values lagged behind, on average, UK's best performing pillar. A big gap indicates that the pillar values are imbalanced -suggesting more severe bottleneck. The analysis is shown in Figure 7 .
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Figure 7 UK Average Bottleneck Gap -International Comparison
We can see that UK's 13 remaining GEDI index pillars represented, on average, only 59% of the value of its best performing index pillar in 2010 (Opportunity Start-Up activity). This is over 10% less than the corresponding values for France, the US and Germany and suggests that UK's entrepreneurial profile was imbalanced.
From a policy perspective, this is actually fertile ground for action, because it also suggests that UK's bottlenecks are more severe than for competitors -meaning that the UK can expect relatively larger overall performance improvements from bottleneck alleviation. To obtain a better understanding of UK's bottleneck pillars, we then identified UK's 'weakest' and 'strongest' GEDI pillars by comparing normalised pillar values. The UK's weakest GEDI pillars are shown in Figure 8 . UK's strongest GEDI pillars are shown in Figure 9 . Similarly, Figure 9 shows that UK's strongest GEDI pillars were Non-fear of Failure, Competition and Opportunity Start-ups. As both figures exhibit normalised pillar values (with maximum value set to 1 and minimum to 0), we can see that the differences between strongest and weakest pillars were quite significant. What do the above imply for the allocation of policy effort? Remember that the GEDI uses the Penalty for Bottleneck approach (see Appendix 1) which assumes that the constituent elements of the UK's National System of Entrepreneurship interact and complement one another. This implies that if the UK performs poorly in some areas, these weaknesses spill over to other areas, thereby holding back overall system performance. Although this method carries important assumptions, it nevertheless permits us to simulate how much the UK's GEDI index value would improve if the performance of any given pillar should increase by a given amount. In Table 4 , we show the sensitivity of UK's GEDI index value to performance improvements in individual pillars. Specifically, we have estimated how much UK's overall GEDI index value might improve, if the UK were to close its performance gap by 20% relative to best-in-class performance. The sensitivity analysis in In the light of this analysis, it seems like UK would gain more by prioritising Risk Capital, Process Innovation, High Growth, Product Innovation and Internationalisation in the allocation of its policy resources. However, we should remember that the UK National System of Entrepreneurship is a dynamic system: if you alleviate one bottleneck, another factor soon becomes the most binding constraint for system performance. This raises the question of 'optimal' allocation of policy effort. In other words, if the UK were to allocate additional resources to improving its GEDI Index performance, how should this additional effort be allocated to achieve an optimal outcome?
To consider this question, we simulated a situation in which the UK were to increase its allocation of entrepreneurship policy resources in an effort to gain a 25% improvement in its entrepreneurial performance, as captured by the GEDI Index. The Penalty for Bottleneck method used in the GEDI index calculation implies that the greatest performance enhancement will be achieved when additional resources are always allocated to alleviating the most constraining bottleneck. Once the bottleneck pillar has improved sufficiently so as to no longer constitute the most important constraint to system performance, further resource additions need to be allocated to the next most severe bottleneck. We iterated this procedure until an overall GEDI Index performance of 25% had been achieved. In the simulation shown in Table 5 , we have targeted an overall improvement of 25% in the GEDI Index by sequencing successive policy interventions in such a way that they always addressed the least well performing pillar in consecutive iterations 13 . This increase would bring UK performance to the level of that of the US.
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This simulation makes two important assumptions: (1) We allocate additional resources over current resource allocation; (2) The cost of improving performance is equal for all pillars. This simulation produces a more nuanced picture of the required allocation of policy effort, if policy were to be optimised to maximise the GEDI index value. We can see that to improve the GEDI index score by 25 percentage points, an 'optimal' effort allocation would call for a 40% improvement in the Risk Capital pillar -or 33% of the total effort. Of the remaining effort, our simulation suggests that 17% should be allocated to Process Innovation, 16% to High Growth, 9% to Product Innovation and 8 % to Internationalisation.
Because the UK GEDI index score is afflicted more by bottlenecks than most other countries, this 'optimal' (in the sense of the GEDI index) allocation of effort produced a significant improvement over the 'passive' policy option of simply dividing additional resource allocations equally across all 14 pillars. Compared to the 'optimal' strategy, allocating resources to increase the performance of each pillar by 25% would require 69% more resources. In other words, an 'optimal' resource allocation in this simulation is 59% more efficient than a 'passive' resource allocation.
In terms of sub-indices, the 'optimal' allocation of would require 83% of the additional resources to be invested in Aspiration pillars, 15% in Attitudes pillars, and only 2% in Activity pillars. Note that this allocation is 'optimal' for a GEDI index gain of 25%. Greater gains would require progressively greater additional resource allocations to Attitudes and Activities in our simulation.
This simulation exercise is based on important restrictive assumptions and should not be read as a policy prescription. We assumed that the cost of improving the performance of any given pillar is equal across pillars. This assumption obviously does not hold in reality. Furthermore, we have assumed that all pillars are amenable to policy action. For some pillars, however, it is more realistic to talk about the allocation of economic effort (which may or may not be amenable to policy action) rather than the allocation of policy resources. These limitations notwithstanding, the simulation pro-2012-04-16
vides three important insights into the UK's National System of Entrepreneurship. First, our analysis suggests that an 'optimal' allocation of policy effort may exist for the UK NSE -although our simulation should not be read as representing one, due to the restrictive assumptions made. Second, our analysis suggests that the UK NSE may be particularly subject to bottlenecks. This would mean that there may be scope for achieving efficiency gains through resource allocations that focus on bottleneck areas. Third, our analysis hints that potential bottlenecks may be found in Aspirations and some Attitude pillars.
Summarising, therefore, this analysis highlights the potential usefulness of the GEDI method in analysing the entrepreneurial profiles of countries. First, in addition to highlighting bottleneck factors, the index also provides rough indications on how much a country should seek to alleviate a given bottleneck. While the Penalty for Bottleneck method does not prove that a bottleneck exists, it nevertheless should prompt further investigation to determine the true nature of a given bottleneck -in the UK's case, Risk Capital, Process Innovation and High Growth. In addition, the index provides some indication as to how much a given country should aspire to improve its performance in this area. Closer investigations of these bottleneck candidates, their underlying drivers and potential spill-over effects would likely encourage a systemic and coordinated approach to entrepreneurship policy analysis and design.
In addition to highlighting bottlenecks, additional insight can be gained by comparing the UK against relevant peers. Above, we have compared UK's entrepreneurial profile against France, Germany and the US. The next step in the bottleneck analysis would be to take a deeper look into the performance of these countries in the UK's bottleneck areas. Parallel with this analysis, an inspection of specific policy measures in relevant peer countries might help identify policies that have worked elsewhere. A detailed inspection of such policy measures would then help illuminate transferable good practices that could be implemented within the country in question. Summarising, the above discussion suggests the following heuristic for using the Penalty for Bottleneck approach for policy analysis, design, and implementation:
1 Identify bottleneck factors in the country's National System of Entrepreneurship and compare these against relevant peers (i.e., countries at a similar level of economic development, with similar demographic conditions and with similar levels of market size and market openness). 2 Examine the bottleneck factors more closely, complementing GEDI indicators with alternative proxies. 3 Conduct policy comparisons in bottleneck areas against relevant peers, with a focus on analysing the anatomy of individual policy measures as well as identifying transferable good practices 4
Design and implement policy programs designed to alleviate bottleneck factors in the country, using GEDI to help set targets for performance improvement Used this way, GEDI could provide a helpful platform for implementing a systemic approach to entrepreneurship policy analysis, design, and implementation, one that focuses on improving the performance of National Systems of Entrepreneurship.
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Policy Conclusions
We now turn our attention to the current enterprise policy landscape in the UK and an assessment of how government may already be addressing some of the bottlenecks identified by GEDI -in particular, those concerning Risk Capital. Since the formation of the UK Coalition Government in May 2010, entrepreneurship and enterprise policy has undergone a major transformation against a background of flat economic growth and severe public sector cuts affecting business support products and services. In the GEM UK report for year 2010, it was reported that the proportion of nascent entrepreneurs who tried but failed to secure funding from friends and family and other individuals was three times less than in 2009 [3] . However, the proportion of nascent entrepreneurs reporting failure to secure unsecured bank loans, overdrafts and credit cards continued to increase for the fourth year running. In a recent report from the Department for Business, Innovation and Skills (BIS) the scale of the debt and equity gap for start-ups and for SMEs to fund growth through innovation and internationalisation activities was identified once again as a major constraint in the UK lending market place holding back growth in the private sector [5] . So, as the GEDI has identified, the Risk Capital pillar is a matter of concern for policymakers in the UK and Government in response has been developing initiatives designed to address these weaknesses and in so doing stimulate growth in the private sector.
In an effort to prioritise a diminished budget for the SME sector there has been a focus on access to capital and the stimulation of high growth firms. For example, a £21bn package of "Credit Easing" measures was announced in the Pre-Budget statement of Autumn 2011 to ease the flow of credit to businesses that do not have ready access to capital markets. These measures include:
• A National Loan Guarantee Scheme (NLGS), which will allow participating banks to raise up to £20bn of cheaper funding over the next two years, and pass this lower cost of funding through to businesses with a turnover of up to £50m.
• A Business Finance Partnership (BFP), which will make available an initial £1bn of funding to businesses with a turnover of up to around £500m through non-bank channels.
The objective of these measures is to help smaller and mid-sized businesses, in both the short and longer term, by increasing and diversifying their supply of credit. Both these schemes will be operational in April 2012. In addition, the Seed Enterprise Investment Scheme (SEIS) was announced. The SEIS will provide income tax relief of 50% for individuals who invest in shares in qualifying companies, with an annual investment limit for individuals of £100,000 and cumulative investment limit for companies of £150,000. In addition, the Government will offer a capital gains tax holiday for investments made into the new scheme. This will provide for a capital gains tax exemption on gains realised on disposal of an asset in 2012-13 and invested through SEIS in the same year. The seed scheme will be operational from April 2012; the CGT holiday is time-limited to the tax year 2012-13 to 2013-14.
These new schemes sit alongside existing schemes such as the Enterprise Finance Guarantee (EFG) designed to facilitate additional lending to viable SMEs lacking the security or proven track record for a commercial loan; the Export Enterprise Finance Guarantee (ExEFG) which facilitates the provision of short term export finance to viable SMEs which lack the security necessary to obtain such facilities commercially; Enterprise Capital Funds (ECFs) to address the 'equity gap'. The ECF uses government funding alongside private sector investment to bridge this gap. Nine such funds have been launched since 2006; Business Angel Co-Investment Fund which is a £50m fund to support angel investments into high growth potential early stage SMEs, particularly in areas worst affected by public spending cuts. The fund has been created with a grant from the Regional Growth Fund and is able to make initial equity investments of between £100K and £1M in to SMEs alongside syndicates of business angels (subject to geographical restrictions and upper limit of 49% of any investment round); Enterprise Investment Scheme (EIS) and Venture Capital Trusts (VCTs) which were reformed in the March 2011 Budget and from April 2012 the Government will increase the annual EIS investment limit for individImperial College Business School -23 -2012-04-16 uals to £1 million, increase the qualifying company limits to 250 employees and gross assets of £15 million (EIS and VCT), and increase the annual investment limit for qualifying companies to £10 million (EIS and VCT).
In May 2012 the official launch of the Business Coaching for Growth (BCG) initiative will take place designed to provide a £175m package of support to ~26,000 small businesses with growth potential over 3 years. Again this in recognition of the need to ensure that business owners with ambitions to grow are able to access appropriate support to engage in actions designed to develop their innovative and export behaviours which GEDI has identified as weak on the Aspirations dimension of the index.
This brief overview of the most recent policy announcements 15 reinforces one of the findings of the GEDI analysis shown in Figure 1 , namely that the UK institutional variables (or framework conditions) are strong with respect to the 5 pillars of Aspirations, but the UK individual variables are weak, particularly in relation to informal investment rates. Recent policy initiatives seem designed to address these weaknesses, for example through incentives for ordinary individuals to invest in other people's new businesses, and the up-skilling of growth-oriented entrepreneurs. What is of crucial importance is the effectiveness of recent policy initiatives and their ability to impact upon the individual-level dimensions of the GEDI in order to reduce the bottlenecks in the UK's National System of Entrepreneurship. One obvious and perhaps over simplistic observation is that previous policy interventions in this area, which have been considerable, have not yet impacted on the bottleneck and that the new policy initiatives are indeed warranted. So getting the detail right to address the deficiencies in the access to finance seems to be of utmost importance and remains the matter of much discussion.
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These new initiatives sit alongside a wide range of other public sector business support products and services Table 6 Description of the Individual-Level Variables Used in GEDI (National Aggregates) The business climate rate "assesses the overall business environment quality in a country… It reflects whether corporate financial information is available and reliable, whether the legal system provides fair and efficient creditor protection, and whether a country's institutional framework is favourable to intercompany transactions" (http://www.trading-safely.com/). It is a part of the Country Risk Rate. The alphabetical rating is turned to a seven point Likert scale from 1 ("D" rating) to 7 (A1 rating). Economic Freedom "Business freedom is a quantitative measure of the ability to start, operate, and close a business that represents the overall burden of regulation, as well as the efficiency of government in the regulatory process. The business freedom score for each country is a number between 0 and 100, with 100 equalling the freest business environment. The score is based on 10 factors, all weighted equally, using data from the World Bank's Doing Business study". The Technology Sector pillar reflects the technology-intensity of a country's start-up activity. This measure provides an indication of the potential of start-up activity to drive productivity [21, 22] . To form this pillar, we weighted the relative prevalence of technology-sector start-ups with a country's capacity for firm-level technology absorption, as reported by the World Economic Forum.
The Quality of Human Resources pillar captures the quality of entrepreneurs. It is widely held that entrepreneurs with higher education degrees are more capable and willing to start and manage high-growth businesses [9, 19] . This pillar was formed by weighing the percentage of start-ups founded by individuals with higher than secondary education with a qualitative measure of the propensity of firms in a given country to train their staff, as measured by the World Economic Forum.
The Competition pillar measures the level of the product or market uniqueness of start-ups (GEM weighted average), combined with the market power of existing businesses and business groups. The uniqueness aspect seeks to capture the Schumpetarian 'creative destruction' process [23] , whereas the market power aspect captures the degree to which incumbents are able to prevent entry and the rules of the game are distorted to favour incumbents [24] .
The Product Innovation pillar captures the tendency of entrepreneurial firms to create new products and to adopt or imitate existing ones. This is another indicator of the potential of entrepreneurial firms to undermine incumbents and drive waves of creative destruction. This pillar was created by weighting the percentage of firms that offer products that are new to at least some of their customers [7] with a measure that combines private-sector R&D investment, the presence of high-quality research institutions, quality of technology transfer, and the protection of intellectual property.
The Process Innovation pillar captures the use of new technologies by start-ups. This is an important regulator of new firms' ability to add value [25] . To create this pillar, we combined the percentage of businesses whose principal underlying technology is less than five years old [7] with the Gross Domestic Expenditure on Research and Development (GERD), as reported by OECD. While R&D alone does not guarantee successful growth, it is clear that without systematic research activity, the development and the implementation of new technologies-and therefore future growth-will be inhibited [26] .
The High Growth pillar is a combined measure of the percentage of high-growth businesses that intend to employ at least ten people and plan to grow more than 50% in five years and business strategy sophistication [27] . Business strategy sophistication refers to "the ability of companies to pursue distinctive strategies, which involves differentiated positioning and innovative means of production and service delivery". This measure was obtained from the World Economic Forum.
The Internationalisation pillar captures the degree to which a country's entrepreneurs are internationalised, as measured by businesses' exporting potential. Internationalisation is believed to be a major determinant of entrepreneurial firm growth [28, 29] . To compute the pillar, this measure was weighted with the extent to which the country is economically globalised. This latter measure was obtained from KOF, the Swiss Economic Institute.
The Risk Capital pillar combines two measures of finance: informal investment in start-ups [7] and a measure of institutional venture capital, obtained from the World Economic Forum. Availability of risk capital is considered an important precondition of the ability of new firms to fulfil their growth aspirations [30] . The existing initiatives to estimate country-level entrepreneurship can be assigned to three categories: output, attitude and framework indicators. The different approaches imply different conceptions of country-level entrepreneurship.
Output Measures
Output indicators track the emergence or registration of new self-employment or new firms within a country. Aggregated at the national level and normalized by population size, these are essentially density measures. The most widely referred output indicator is the Global Entrepreneurship Monitor (GEM), which records the self-employment and new firm entry rates annually in an annually changing sample of 50 to 70 countries [7] . Other output measures include OECD-Eurostat's Entrepreneurship Indicators Programme [31, 32] , World Bank's Entrepreneurship Survey [33] , and the Flash Eurobarometer survey [34] .
The best known of these, the Global Entrepreneurship Monitor estimates national entry rates to self-employment and entrepreneurship with representative random samples of at least 2 000 adultage individuals within a country (for comparison, the Eurobarometer survey only samples 500 individuals per country). Personal interviews and randomised cluster sampling techniques are used to ensure population representativeness. In contrast, the OECD and World Bank indices draw on data from national registries. The OECD high-growth firm indicator draws on business registries, central chamber of commerce registries, and other such public registries to create an index of the prevalence (relative to the overall population of registered companies) of high-growth firms. A 'highgrowth firm' is a registered firm that has achieved at least 60% employment growth during a period of three years, with at least 20% annual growth in each, and which employed at least 10 employees at the beginning of the period [31] .
Similarly to OECD, the World Bank Entrepreneurship Survey relies on business registry data to monitor the birth of new business entities in the formal sector. This survey is based on national registries to monitor new firm entries, defined as registrations of private companies with limited liability.
The GEM method has two strengths relative to the OECD and the World Bank approaches. First, the harmonized data collection methods allow comparability across countries, whereas firm registration procedures tend to vary. Also, the GEM approach does not miss out on new firms that do not register. The non-registration problem is particularly relevant in developing economies, where firms often choose not to register so as to avoid coercion by civic officials.
Attitude Measures
A number of global opinion and value surveys track opinions, values, and attitudes that are relevant for entrepreneurship. Perhaps the best known of these is the Eurobarometer survey, which has been conducted since 2000 [34] . Other sources of entrepreneurial attitudes include the GEM survey (which also tracks attitudes) and the International Social Survey [35] . Of these, the Eurobarometer 2012-04-16 survey is clearly the most extensive, and it has been extended in recent years also to cover entrepreneurial activity.
Depending on survey, attitude surveys monitor a range of attitudes relating to entrepreneurship. These include: preference for being self-employed; reasons for preferring self-employment (or not); attitudes toward entrepreneurs (including success and failure); and self-efficacy perceptions. Combined, such measures provide valuable evidence on the feasibility, desirability, and legitimacy considerations associated with the decision to enter into entrepreneurship.
Framework Measures
Framework measures do not track entrepreneurial activity per se, but rather, national framework and policy conditions for entrepreneurship. Three types of framework measures exist. The GEM Expert Survey surveys national experts with a questionnaire to construct multi-item scales that reflect entrepreneurial framework conditions [7] . The World Bank 'Ease of Doing Business Index' compares national regulatory frameworks for new business entry [20] . Partly building on this effort, the OECD Entrepreneurship Indicators Programme (EIP) has developed a more comprehensive framework measure that distinguishes between framework conditions, entrepreneurship performance and economic impact [36] .
The World Bank 'Ease of Doing Business' (EDB) database collects data on the regulatory framework relevant for the registration of new limited liability companies. Here, the focus is on highly tangible indicators of the regulatory environment, such as the number of procedures required to register a new business; the number of days required to complete a new business registration; minimum capital requirement for new limited liability companies (as % of GDP per capita); procedures and cost to build a warehouse; creditor recovery rate in bankruptcy events; and so on. On the other hand, the EDB does not inform on actual new firm creation activity. Another limitation is that the data is restricted to a 'standardised' company that, among others, is registered, employs from 5 to 50 employees within the first month of operation, and has sales turnover of up to 10 times start-up capital [20] . This means that the EDB framework conditions may or may not apply to well over 90% of the new firm population in any given country.
Perhaps the most systematic and comprehensive approach to measuring entrepreneurship policy frameworks thus far was undertaken by the OECD through its Entrepreneurship Indicators Programme (EIP). At the heart of the EIP approach is the framework conditions -entrepreneurship performance -(economic) impact model developed by Ahmad and Hoffmann [2008; see also 37] . In this model, entrepreneurship performance (i.e., the registration and growth of new limited liability companies) is regulated by entrepreneurship framework conditions. However, the link between framework conditions and entrepreneurship performance remains a conjecture rather than a statistically established relationship. Demonstrating this link statistically may prove challenging, given the allencompassing definitions employed [36: 8] .
Summarising, while framework indicators provide useful benchmarks of the institutional and regulatory conditions that prevail in the economy, they lack connectivity with actual activity. In this perspective, an entrepreneurial country is one where the regulations and broader institutional conditions are supportive of entrepreneurial actions, regardless of whether such activity occurs and in which form. The reliance on national registries also causes problems, especially in developing countries where large numbers of new businesses avoid registration.
The National Systems of Entrepreneurship Approach All of the reviewed approaches -output, attitude and framework indicators -have their own merits, and they have been designed for different purposes. We note that, in particular, the GEM approach is valuable, since it is the only indicator to provide primary, globally harmonized data on entrepreImperial College Business School -33 -2012-04-16 neurial activities, attitudes and aspirations that is comparable across countries. Relying on primary survey data (at least 2,000 randomly chosen adult-age individuals are interviewed in each participating country every year) provides an advantage over trade registry data, which may not capture all start-ups, and which may also capture, e.g., restructurings of established firms that have little to do with entrepreneurship.
However, in spite of their merits, we note that all reviewed approaches are limited to one level of analysis only. National activity and attitude surveys aggregate individual-level data (e.g., new business registrations, attitudes of individuals) to the national level to represent the 'entrepreneurial character' of a country. Framework indicators, for their part, focus on country-level phenomena and ignore individual action.
The GEDI approach recognises that entrepreneurship is fundamentally an individual-level phenomenon: if opportunities were not recognised and pursued by individuals, there would be no entrepreneurship. However, the GEDI approach also recognises that the outcomes of entrepreneurial action are regulated by the context within which the individuals find themselves. If the context does not support entrepreneurial growth, individual-level efforts will be stymied. Therefore, when evaluating the entrepreneurial potential of countries, one has to consider both individual-level action and how well the context supports the translation of the outcomes of this action into productivity gains. In other words, the GEDI method recognises that, at the country level, entrepreneurship is a systemic phenomenon: individual-level action is required for entrepreneurship to happen, but the outcomes of this action are regulated by context. On this principle, GEDI defines country-level entrepreneurship as [2: 11] :
the dynamic, institutionally embedded interaction between entrepreneurial attitudes, activities, and aspirations, by individuals, which drives the allocation of resources through the creation and operation of new ventures 2012-04-16 i = 1, 2,……m = the number of countries j= 1, 2,.……n = the number of index components
The bottleneck is achieved for each indicator by adding one plus the natural logarithm of the difference between a given index component's value in country i and the lowest normalised value of any index component for that country. Thus, improving the score of the weakest index component will have a greater effect on the index than improving the country's overall GEDI index score than will improving the score of stronger index components. For example, assume that the normalised score of a particular index component in a country is 0.60, and the lowest value of all components is 0.40. The difference is 0.20. The natural logarithm of 1.2 is 0.18. Therefore, the final adjusted value of the index component is 0.40 + 0.18 = 0.58, instead of 0.60. The largest potential difference between two index components is 1, when a particular country exhibits the highest value for one index component (across all countries) and the lowest value for another index component, again across all countries. In this case, the natural logarithm of [(1+1) = 2] = 0.693, so the maximum penalty is 1-0.693 = 0.307.
We suggest that this Penalty for Bottleneck approach is particularly useful for portraying the dynamic of National Systems of Entrepreneurship. There is a strong argument that entrepreneurship policy cannot be 'siloed', but rather, requires coordination across policy domains because of interdependencies that exist among policy actions [38, 39] . Traditional cumulative indices are unable to capture and appropriately account for such interdependencies. For example, if a given country exhibits very strong performance in some domains but very weak in others, traditional additive index methods would still represent the country's overall performance as average to strong. In the bottleneck approach, that country would be penalised more for its weaknesses, and its overall index score would be represented as weaker than average.
